Ultrastructural changes in the rat kidney after single dose of cyclophosphamide--possible roles for peroxisome proliferation and lysosomal dysfunction in cyclophosphamide-induced renal damage.
Electron microscopy was used to examine changes in the subcellular organelles of the rat kidney at different time intervals after a single exposure to cyclophosphamide (CP). The morphological changes were studied at different time points (6 hrs, 16 hrs and 24 hrs) after a single-dose administration of CP. Six rats were killed at each time intervals after the administration of CP. Saline-treated rats served as controls. CP administration resulted in alterations in various subcellular organelles including peroxisomes, lysosomes, mitochondria, and the endoplasmic reticulum (ER) of the renal tubular epithelium as well as damage to the glomerulus. The basement membrane of the glomerulus was thickened. Many podocytes were destroyed. The nucleoplasm of the endothelial cell showed fewer granularities. The tubules were distorted and the brush border was destroyed. Two striking features in the renal tubular cells are increase in number and size of the peroxisomes (peroxisome proliferation) and decrease in the number of lysosomes. The mitochondria were elongated and the number was increased in the tubules of CP-treated rats. The ER was dilated. Cell necrosis was also seen. This study is an evidence of changes in morphology of rat kidney after induction of renal damage by a single dose of CP. Since transmission electron microscopy is the highest magnification tool at present, it can be useful in estimating the degree of injury and outcome of alternative treatment strategies in the management of CP-induced renal damage after establishing a scoring system.